Appendix
Second, an internal code (Ψ t ) of observed time can be written as a weighted combination of the scale value * and the expected time,
where ( ) = 0 , and v 0 is a constant speed.
Finally, the observed response t p is produced based on the internal code and a psychomotor function ℎ which maps into the observed response.
Jones and Huang [1] indicated that the psychophysical function (Φ t ) was linear. This hypothesis is consistent with previous findings that time intervals below about 3 s are produced slightly longer, whereas intervals above about 3 s are produced systematically shorter in the temporal reproduction task [2] [3] [4] [5] . We can correct BIAS r for data, and fit a simpler model,
Slowness model
The slowness model is based on probability distribution of neural activities [6] . A tactile stimulus, such as a tap to a particular location on the skin, will evoke a neural response D. Given that location of the first tap is x 1 , the probability of this neural activity can be modeled as a Gaussian function of space x, and centered at the true tap position x 1 ,
Given that the second tap location is x 2 , the speed and the time interval between two taps is v and τ respectively, the probability of neural activity for the second tap can be written,
The neural activity also can be modeled as a Gaussian function of time t, and centered at the true tap time. The actual time of the first tap is defined as zero, and that of the second tap, as t s . The neural activities of two taps are,
The likelihood of neural activity during the trajectory (two taps) is the product of the probabilities in space and time.
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